The collection G is a continuous collection if and only if {g n } is a sequence of elements of G such that for some g e G, lim inf {g n } Π g Φ 0, then lim inf {g n } = lim sup {g n } -g (We shall denote this by {g n }-+g). LEMMA Then H f] D Φ 0. This means that H 0 K Φ 0, a contradiction. LEMMA 
Let M denote a point set and let N denote a proper subset of M such that M -N is connected. Let JaN such that M -J is the union of two mutually separated point sets H and K (H and K are disjoint and neither contains a limit point of the other). Then one of H and K is a subset of N.

Suppose M is a closed subset of S such that M Φ S and S -M is connected and every component ofS -Cl(D) is the interior of a sec, where D -S -M and the ideal point is a point of D. Then if X and Y are components ofS -C\(D) such that G\(X) Π C1(Γ) Φ 0, then G\(X) Π C1(Γ) is degenerate.
Proof. Let us suppose the contrary. Let P and O denote points of Bd(X) n Bd(Γ). Both P and 0 are accessible from both X and Y (Theorem 59, Chapt. IV of [3] ). There exist arcs (OAP) and ( Likewise, I f] X Φ 0. But X U I is a connected subset of S -C1(D) of which X is a proper subset contrary to the fact that X is a component of S -Gl (D) . Hence C1(X) n C1(Γ) is degenerate. LEMMA 
If G is a continuous collection of disjoint closed point sets such that each element of G is a limit element of G, then no element of G contains a domain.
Proof. Let g e G and D -G* -g. Since each element of G is a limit element of G, some point of G is a limit point of D. Since g is closed, there exists a sequence {g n } of elements of G such that for each n, g n aD and {g n } -> g. If g contains a domain U this would imply that for some k, g k f]U Φ 0 since G is a continuous collection, contrary to the fact that the elements of G are disjoint. THEOREM 
If M is a compact continuous curve in S such that M Φ S and does not separate S, and M is filled up by a continuous collection G of disjoint continua not all degenerate, then M contains a domain.
Proof. Let g e G such that g is nondegenerate, and let P ± and P 2 denote points of g. Let T denote a component of M -g. Since M is compact and G is a continuous collection, g = Bd(Γ) with respect to M. Since M is a continuous curve, there exist open connected subsets R, and R 2 of M such that P ± e R u P 2 e R 21 and Cl^) Π C1(JB 2 ) = 0. In the following i -1, 2. Let 0^ e Ri (Ί ϊ 7 . Now there exist arcs O^Pί c i?;. Let -A { denote the first point in the order from 0^ to P* of (0;P;) Π #. Now [(0iAi) -At] c T. Since T is a connected open subset of M, there is an arc (0 x 0 2 ) c T (Theorem 13, Chapt. II of [3] [3] ). Furthermore, J" is a sec (Theorem 43, Chapt. IV of [3] ). Since E is a component of It follows that if g Π (C (J Bd(C)) ^ 0, 0 c (C (j Bd(C)). Let us prove this by contradiction. Let P e g -(C (J Bd(C)). Now g Π Bd(C) Φ 0 since # is a continuum. There is a subcontinuum #' of # which is irreducible from P to Bd(C). Let 0 denote a point of C and let R denote an open connected subset of M such that P eR and Cl(R) Π Bd(C) = 0. By Lemma 3, C φg. Furthermore, Bd(C) ςί ^. Suppose this is the case. Now
Furthermore, (C U Bd(C)) Π g must contain a limit point of H. If t e G and H f]t Φ 0, then ίeC. But there exists a sequence {#J of elements of G such that {g n }->g. This means that there is a # /c of {g n } such that # fc Π Bd(C) Φ 0, contrary to the fact that the elements of G are disjoint.
There exists a sequence of elements {g n } of G such that {g n }->g and for each n, g n Π R Φ 0. This in turn means that P is a limit point of E. Since P is a limit point of E, R contains some point X of E. There is an arc (XP)aR.
Let A denote the first point in the order from X to P of (XP) Π #'. Since £7 is connected open subset of M, there is an arc (XO) c E. Let B denote the first point in the order from X to 0 of (XO) Π Bd(C). Now there exists an arc (AB) such that 
. S -iV is the union of two disjoint connected domains D 1 and D 2 such that (ZA) and (BU) is a subset of both Bd(A) and Bd(A) (Theorem 38, Ghapt. IV of [3] ). It follows from Lemma 1 that either
. By a similar argument, it may be shown that if g e G, there is some component C of S -Cl(D) such that g n C1(C) =£ 0. Now let us suppose that S -Cl(D) has more than one component. Let W denote a set such that X e W if and only if for some component C of S -Clφ), I = Cu Bd(C). Now ΐ^* = M". This follows from the immediately preceding paragraph. For some two point sets X and Y of W, X Π Y Φ 0. Otherwise, M would be the union of a countable number of closed and disjoint point sets. Let P denote a point of Bd(X) Π Bd( Γ), and let g e G such that Peg. Since ^I^0jcX Likewise, ^cF, By Lemma 2, IflΓis degenerate, a contradiction. Hence, TF = X. But Bd(JΪ) is a sec. Hence, M is bounded by a sec.
COROLLARY. A necessary and sufficient condition that a compact continuous curve M which does not separate the plane be a simple closed curve plus its interior is that there exist a continuous collection of nondegenerate disjoint continua filling up M.
Proof. The sufficiency follows from Theorem 3. The necessity follows from the fact that each sec plus its interior in the plane is homeomorphic to the unit square plus its interior, and there is a continuous collection of disjoint nondegenerate continua filling up the unit square. This collection is invariant under a homeomorphism. There exists a sequence of elements {#J of G such that {#J -> # and # Λ Π K Φ 0 for each n. This means that P is a limit point of U. Let Z denote a point of g' Π Bd(C). As in Theorem 3, we construct arcs as there and again apply Theorem 36 of Chapt. IV of [3] and reach the contradiction that C is not a component of S -G\{D). Hence, as in Theorem 3, if g eG such that g ΠCl(C) Φ 0, gaCl{C).
Likewise, it easily follows that if geG, then for some C of S -C1(C), g Π C1(C) φ 0. Again we may define the point set W as in Theorem 3 and show that it contains only one point set using the fact that no compact continuous curve has uncountably many complementary domains (Theorem 63, Chapt. IV of [3] ), i.e., the point set W again is a countable collection. It then follows that L is a simple closed curve plus one of its complementary domains. Consequently, D is bounded by a sec. COROLLARY 
THEOREM 5. Let G denote a continuous collection of disjoint continua is S such that (1) G is a compact continuous curve with respect to its elements, (2) no element of G separates S, and (3) if H is a subcollection of G which is an arc with respect to its elements, then H* is a continuous curve and does not separate S. Then G is either an arc or a sec with respect to its elements.
Proof. Let us suppose the contrary. Then G must contain a simple triod T of elements of G. Let T = H, (j H 2 (j H z where the Hi are arcs of elements in G having a common end element. By Theorem 3, Hf is a sec plus its interior. Let I; denote the interior of Έά (Hf) . It easily follows that h c Bd(JSΓf). Let A and B denote the end points of h, and let X eh which is distinct from both A and B. But h is a limit element of H 3y and since X eh Π I, and G is a continuous collection, I Π (iί 3 -h) Φ 0. Hence, G does not contain a simple triod. By Theorem 75, Chapt. IV of [3] , G is an arc or a simple closed curve with respect to its elements.
THEOREM 6. Under the hypothesis of Theorem 5 plus the additional stipulation that one of the elements is not an end element and is not a continuous curve, it follows that G must be an arc with respect to its elements.
Proof. Let us suppose G is a sec with respect to its elements, and g eG is not a continuous curve. There is an arc hk of elements of G such that g is not an end element of hk. Let H denote the arc hg and K the arc gk. By Theorem 3, H* and if* arc sec plus their interiors. It easily follows that #cBd(iϊ*) (j Bd(K*). Since Bd(ff*) and Bd(iΓ*) are sec, it follows that g is a continuous curve, a contradiction. Since G is either a sec or arc with respect to its elements, G must be an arc with respect to its elements. DEFINITION 2. The statement that the compact continuum C in S is circle-like means that C has only two complementary domains and C is the boundary of each.
In the following theorem, S is also assumed to be separable. Proof. First let us show that if g l9 # 2 e G, then one of g 1 and g 2 separates the other from 0. Suppose the contrary. Then there exist elements g x and g 2 of G such that neither separates the other from 0. Let us now suppose that there is some element geG which separates both g x and g 2 from 0. Let Ή. 1 denote a collection such that X e H 1 if and only if X separates g x from both 0 and g 2 , or X =g lt , Let H 2 denote a collection such that X e H 2 if and only if X -g 2 or X separates g 2 from both g 1 and 0. Let (AB) denote an arc such that (AB) Π 0i -A and {AB) Π g 2 = B. Let A' denote the first point in the order from B to A of (AB) Π C1(JBΓ*), and let B f denote the first point in the order from A to B of (AB) Π C1(-HΓ 2 *). Since M is closed, there exist h u h 2 eG such that A r e Λ x and J3' e A 2 . Let (CD) denote an arc such that g 1 Π (CD) = C and g Π (CD) = D. Let D' denote the first point in the order from C to D of (CD) Π Cl(iϊ *), and let AGG such that D' 6 A. Now hi e H lm Suppose the contrary, and suppose h x does not separate g x from 0. Then it follows that h± is a limit element of H lm Let a denote an arc such that Oea and such that a Γ) 9i Φ 0 but α Π Ai = 0.
There is a domain Ϊ7 containing h λ such that Z7 Π (<7i U tf) = 0. Since G is a continuous collection and k L is a limit element of H l9 there is some teH 1 such that t c Ϊ7. Then M is annulus-like.
Proof. By Theorem 7, G is an arc with respect to its elements. Let Ci denote the end points of G, and let I; denote the interior of C i9 i = 1, 2. Let L -I 1 -(I 2 U C 2 ), and let F denote a component of L.
Then F Π (G -{C 1 U C 2 )) Φ 0. Suppose the contrary. Then Bά(F) c C 2 or Bd(F) c C 1# For if Bd(F) nC^0 and Bd(F) Π C 2 ^ 0, then since each element of G -(C x U C 2 ) separates C 1 from C 2 , then some element of G must intersect F.
Suppose Bd(F) c C lβ Now I 1 -F Φ 0 since / 2 c / x , and ^ contains a point of JP since F c J 1# This means I 1 f]C 1 Φ 0, a contradiction. A similar contradiction is reached by assuming Bd(F) c C 2 using the exterior of C 2 . Now L has only one component since G -(CΊ U C 2 ) is connected and each component of L intersects some element of G. Now suppose L -M Φ 0, and let P e L -M. Let Hi denote a collection such that X e H { if and only if X -Ci or X eG which separates C* from P, where i -1, 2. As in Theorem 6, it follows that there is some outermost element hi in H iy i = 1, 2. Now /^ ^ Λ 2 since each element is circle-like. Let h denote a point of the interval hjι 2 of G distinct from both h x and h 2 . It then follows that either h separates C λ from P or A separates C 2 from P. In either case a contradiction would be reached since it would mean that hi is not the outermost element in H iy i = 1, 2.
